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Project Introduction

Busek proposes to develop a low-cost, lightweight Hall Effect Thruster (HET)
Power Processing Unit (PPU) at targeted 1kW/kg power density with more
than 97% efficiency. The proposed PPU solution adopts advanced GaN power
MOSFETs and PCB based planar magnetics technology to enable high
switching frequency operation. Reduced headcount of magnetics,
semiconductors and associated driver integrated circuits will allow for
significant size reduction of all passive components to support ultra-high
power density designs. This innovation will further miniaturize HET PPUs from
today’s state-of-art by an anticipated 30% in volume and mass, with cost
reductions exceeding 50% versus SOA solutions.

The uniqgue advantages of the proposed system can be summarized in three
parts. First, the system utilizes a novel single-core multi-port circuit topology
which integrates all the PPU subsystems through a single stage power
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In Phase II Busek will characterize the breadboard PPU with sub-kilowatt Hall
thrusters and develop a proto-flight brass-board level unit using GaN devices.
At the conclusion of Phase 11, Busek will deliver a PPU to NASA for additional
characterization testing.
Anticipated Benefits
HET systems are well suited for interplanetary transfers, supporting
exploration and science missions. The Outer Planet Assessment Group
identified high power density/high efficiency power electronics for its
Titan/Enceladus Flagship and planetary exploration missions. These types of
missions, including Mars Sample Return using Hall thrusters and PPUs, require
advancements in power electronics. The proposed system meets requirements
and is easily scalable, providing greater mission flexibility.
EP systems have been identified as a key technology for transportation of DoD
space assets for both orbit transfer and station keeping. The AFRL IHPRPT
Program continues to invest in the development of HET systems.
A high power density PPU could also find applications on an all-electric upper
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stage derived from Busek/ULA orbit maneuvering system, a free flying S/C

based on the ESPA ring.
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